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ABSTRACT : PROBLEM TO BE SOLVED: To close an intake/exhaust valve when it can not be driven 
by the disconnection of a harness, by energizing a first electromagnet so as to generate a 
magnetic flux in the direction that cancels the magnetic flux of a permanent magnet when 
the intake/exhaust valve is opened, and at the same time, by energizing a second 
electromagnet so as to generate a magnetic flux in the valve opening direction. 

SOLUTION: When an intake valve 22 is closed, energization to the first and second coils 
42, 46 of an intake valve system 26 is stopped, and a plunger 34 is sucked on a first 
electromagnet 38 side against a first spring 50 by a permanent magnet 36, and retained in 
a valve closing position. While, when the intake valve 22 is opened, a first electromagnet 
38 is energized so as to generate a magnetic flux in the direction that cancels the 
magnetic flux of the permanent magnet 36, and at the same time, a second electromagnet 
40 is energized so as to generate a magnetic flux in the valve opening direction. At this 
time, the plunger 34 starts to move by the first spring 50 by canceling the magnetic flux of 
the permanent magnet 36, and when it exceeds the intermediate position of a lift quantity, 
the spring force of a second spring 52 is applied, however, the spring force is sucked by 
the second coil 46, so that the plunger 34 is moved and retained in a valve opening 
position. 
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